Recombination rate may be higher in one material than in
another even though both materials have the same concen-
tration of holes and free electrons. High recombination
rates can be caused by certain types of impurities in

the  crystal  and   imperfections   in  the  crystal  structure.
Temperature   also  has   an  effect  on   the   recombination
rate.

Resistivity  will  decrease   (conductivity  will  increase)
when more  carriers  are  present  to  conduct  current.
Since   intrinsic  carrier  concentation   increases  with
temperature,   resistivity  decreases,   and  conductivity
increases.      A  typical   plot  of   intrinsic   resistivity
versus   temperature   is   shown   in   figure   15.
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Figure 15.

In extrinsic semiconductors, the number of free elec-
trons is not equal to the number of holes.  In N-type
materials, each donor atom contributes a free electron
without contributing a hole.  The only holes present are
those produced by thermal generation.  The thermally
generated holes are called minority carriers.  Simi-
larly, in P-type materials, the only free electrons
present are those thermally generated, and the number of
holes present is equal to the number created by the
acceptor impurity plus the number generated.  The
thermally generated electrons are called minority
carriers.

51that germanium has a smaller energy gap thar
